Background: Papillary lesions of the breast cause diagnostic problem because papillary structures are found in benign and malignant processes. Core needle biopsy is important to make an initial diagnosis, but it still has potential pitfalls. Comparison between core needle biopsy and excisional biopsy can predict the possibility of malignant change in atypical papillary lesions. Objective: Evaluate the concordance between core needle biopsy and excisional results in atypical papillary lesions of the breast.
Papillary lesions of the breast have a wide spectrum of lesions that includes benign papilloma, papilloma with atypical ductal hyperplasia (ADH), papillary carcinoma in situ, and invasive papillary carcinoma [1] . By definition, papillary lesions are characterized by epithelium with a fibrovascular core that arborizes into branching papillae and protrudes into the duct lumen [1] [2] [3] . The presence or absence of a myoepithelial cell layer in the papillary component of the lesion is the most important feature that helps differentiate a benign papilloma from a papillary carcinoma [1] .
However, these lesions are less frequently encountered, and there are limited data upon which to base management recommendations. In addition, the histological evaluation of lesions by core needle biopsy (CNB) may not always accurate due to sampling error, and CNB only samples a portion of the lesion, cancerous parts of the lesion can be missed [4] . In this study, we retrospectively reviewed the concordance between CNB and excisional biopsy (EB) and imaging findings in atypical papillary lesions of the breast on the pathology database of University of Texas Medical Branch (UTMB) at Galveston, USA.
Materials and methods
We retrospectively searched the pathology and radiology databases at the UTMB at Galveston, USA. In the patients in whom an atypical papillary lesion was diagnosed, both CNB and EB were available for evaluation. We examined the excisional biopsy reports in all the patients to determine the concordance between core needle biopsy and excision. We noted whether the lesion/lesions in each patient downgraded to benign papilloma without atypia, remained the same (atypical papillary lesion) or upgraded to carcinoma. The image evaluations were reviewed by experienced radiologists. These included mammographic and sonographic findings. On mammograms, we characterized the lesion by the presence of mass/ masses alone, mass/masses with architectural distortion, mass/masses with calcifications, mass with architectural distortion and calcifications, calcifications alone and architectural distortion and calcifications. On ultrasonography (US), we also characterized masses according to location (periphery or subareolar), composition (intracystic or solid) and color flow study (increased or none). All the patients with radiographically detected calcifications and lesions not identified at US underwent stereotactic biopsy.
Results
The data of 24 women diagnosed with an atypical papillary lesion at core biopsy within a seven-year period between 2000 and 2007 were collected. The mean patient age was 60.5 years (range: 36-81 years). The patients had different clinical presentations, 12 cases with asymptomatic, 10 cases with palpable mass, three cases with breast pain, and one case with nipple discharge ( Table 1) .
Concordance between core biopsy and excision showed that six patients (25%) downgraded to benign papilloma. Eight patients (33%) stayed atypical papillary lesion, and ten patients (42%) upgraded to carcinoma at excision. Figure 1 shows radiographic, ultrasonic, and histologic images of atypical papillary lesion.
In the group of carcinoma, these lesions had carcinoma arising in a papilloma in six (25%), intracystic papillary carcinoma in three (13%), and invasive ductal carcinoma in one (4%). These images are shown in Figure 2 .
One patient with excisional pathology reported of benign papilloma was excluded from imaging evaluation due to loss of imaging data record. At mammography (n = 23) these lesions manifested as mass/masses in 14 (61%), mass and architectural distortion in one (4.3%), mass with calcifications in two (9%), mass with architectural distortion and calcifications in one (4.3%), calcifications alone in four (17%), and architectural distortion and calcifications in one (4.3%). Figure 3 shows radiographic images of atypical papillary lesion.
Various mammographic observations are summarized shown in Table 2 .
Twenty-three lesions were evaluated with ultrasound. Ultrasound scans were available for 21 lesions. Two lesions with atypical papillary lesions were not visualized with US. Table 3 shows various ultrasound findings. Interestingly, there was no case of benign papilloma where flow increased. 
Discussion
Intraductal papillary lesions are relatively uncommon lesions in most breast biopsy specimens. These were previously reported in 1% to 3% of breast biopsies [5] [6] [7] . Breast papillomas may be either solitary or multiple. Solitary papillomas are usually found in a subareolar location within the larger ducts, and more than half of patients present with spontaneous nipple discharge. In contrast, multiple papillomas usually arise within the terminal duct lobular units, and are most frequently peripheral in location. Multiple papillomas are defined by the presence of multiple (at least five) papillomas in at least two consecutive surgical pathology tissue blocks. These patients rarely present with nipple discharge [3, 8] . It has been suggested that there is an increased risk for the development of breast carcinoma in women with multiple papillomas [1, 3] . The relative and/or absolute risk for the development of invasive breast carcinoma in patients with a history of ADH or dual carcinoma in situ (DCIS) at breast biopsy has been well documented [9, 10] . However, the risk of these lesions within a papillary lesion has not been fully established [11] . One study showed that the presence of atypia in a papilloma is associated with a significantly increased risk of the development of breast cancer about eight times higher than in benign papillomas [10] . Other studies [11] [12] [13] showed that atypical papillary lesions, consisting of papillomas with atypia or atypical ductal hyperplasia, have an increased risk of subsequently developing invasive carcinoma compared with papillomas in general. Therefore, these lesions should be surgically excised.
A diagnosis of carcinoma or atypical papillary lesion by CNB should warrant an EB. On the other hand, benign papillomas may be followed if imaging findings are concordant and do not need to be excised. These were also shown by Ivan et al. [14] and Renshaw et al. [15] . One study revealed that diagnosis by percutaneous core biopsy of benign papillary lesions proved to be accurate when concordant with imaging findings. Surgical excision was indicated when diagnosis by percutaneous biopsy revealed atypical papillary lesions or papillary DCIS [6] . According to Mercado et al. [4] , the considerable rate of upgrade to either ADH or DCIS was 26% for all patients with excised benign papillary lesions, which recommended excision of all benign papillary lesions of the breast diagnosed with core-needle biopsy [4] . The most recent study by Sydnor et al. [16] revealed that benign papilloma diagnosed at core biopsy infrequently (3%) was associated with malignancy, and mammographic follow-up was reasonable. Because of the high association with malignancy (67%), the diagnosis of atypical papilloma at core biopsy should prompt excision for definitive diagnosis [16] . Similar to previous studies, our study revealed a considerable upgrade rate to carcinoma (42%) in atypical papillary lesions diagnosed at core biopsy. This may be due to inadequate sampling by CNB of the lesion or adjacent tissue, which may contain foci of carcinoma. One study demonstrated the risk factors for malignancy, palpability, size, or Breast Imaging Reporting and Data System (American College of Radiology, Reston, USA) did not help to differentiate benign from malignant disease [17] .
In our study, most mammographic presentation of atypical papillary lesions manifested as mass/masses in 14 patients (61%) similar to one study [4] , which most mammographic findings were mass (23 in 43). Other mammographic findings include calcifications, architectural distortion, and combinations of several of these features are variable ranging from 4.3% to 17%. Most of carcinoma manifested on ultrasound as solid masses (9 in 19 cases) in peripheral locations (9 in 17 cases). Our results suggested that atypical papillary lesions were more likely to present as solid than intracystic masses, with 19 out of 21 masses being solid. However, our sample sizes were too small to ascertain any significant differences between papilloma, atypical papillary lesion, and carcinoma with respect to these imaging features.
In conclusion, due to the high upgrade rate in atypical papillomas diagnosed at core biopsy (42%), the surgical excision with wide margin of all atypical papillary lesions diagnosed at core needle biopsy is recommended. Although CNB is still recommended as a first line diagnostic tool for suspicious lesions, decisions about management should not be based on the CNB alone for atypical papillary lesions. The final diagnosis must be made from the excisional biopsy.
